INTEGRATED HEAT DISSIPATING DEVICE WITH CURVED 

FINS 

BACKGROUND OF THE INVENTION 

The present invention relates to an integrated heat dissipating device with 

5 curved fins, and more particular, to a heat dissipating device having a heat pipe 
to increase the heat dissipation area and heat conduction performance, so as to 
enhance the heat dissipation efficiency. 

Figure 1 shows a conventional heat dissipation device 20 applied to a 
central processing unit (CPU) of a computer. The heat dissipation device 20 

10 includes an aluminum extruded heat sink 201, a plurality of fins 202 integrated 
on the heat sink 201, and a fan attached to the fins 202. To enhance the heat 
dissipation performance of the heat dissipation device 20, a thermal conductive 
block 20 is embedded in the bottom of the heat sink 201. The thermal 
conductive block 203 is fabricated from good thermal conductive material such 

15 as copper. A receiving slot 204 is formed on the bottom of the heat sink 201, 
such that the thermal conductive block 203 can be accommodated in the 
receiving slot 204. Thereby, the heat dissipation device 20 can be mounted on a 
central processing unit 81 of a printed circuit board (PCB) 8. Via the thermal 
conductive block 203, heat generated by the central processing unit 81 is 

20 delivered to the fms 202. Further via the fan, the heat can be effectively 
dissipated. 

However, though the above heat dissipation device 20 incorporates the 
thermal conductive block 203 to deliver the heat, heat will be accumulated in 
the heat sink 202 because the thermal conductive block 203 is located at the 
25 bottom of the heat dissipation device 20 and the top portions of the fins 202 are 
spaced from each other by a relative large distance. 

BRIEF SUMMARY OF THE INVENTION 
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The present invention provides an integrated heat dissipating device 
having curved fins which incorporates a heat pipe to enhance thermal 
conduction efficiency. The curved fins increase heat dissipation area. Further, 
by arrange the heat pipe perpendicular to the wind blowing direction of the fan, 

5 the heat dissipation effect of the heat pipe is enhanced to improve the heat 
dissipation efficiency and thermal conduction of the heat dissipation device. 

The heat dissipating device provided by the present invention comprises a 
heat sink, a first set of fins, a second set of fins and at least one heat pipe. The 
heat sink has a thermal conductive block embedded therein and a through hole 

10 exposing the thermal conductive block from a top surface of the heat sink. The 
first set of fins includes a plurality of horizontally extending fins stacked with 
each other along a vertical direction over the heat sink. The second set of fins is 
integrated by a plurality of vertically extending fins arranged in a curved shape 
between the heat sink and the first set of fins. The heat pipe comprises a 

15 vertical extension across the first set of fins and a horizontal extension 

underneath a bottom of the first set of fins. The horizontal extension is inserted 
into the through hole in contact with the thermal conductive block. 

Preferably, the heat sink includes a planar structure with a bottom surface 
partially recessed for form a receiving slot aligned with the through hole for 

20 embedding the thermal conductive block. The thermal conductive block has a 
thermal conducting coefficient larger than that of the heat sink. The heat pipe 
has an L shape, and may further comprise a bending portion interconnecting the 
vertical extension and the horizontal extension. 

In one embodiment of the present invention, the device further comprises 

25 a third set of fins mounted between the heat sink and the first set of vertically 
extending fins. The second and third sets of fins are disposed at two opposing 
sides of the through hole. 
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The device may further comprise a fan mounted to a first side surface of 
the heat dissipating device, and a wind mask fitting over the first, second and 
third sets of fins for mounting the fan to the first side surface. The wind mask 
covers a top surface and two opposing surfaces perpendicular to the first side 
5 surface of the heat dissipating device. 

The present invention further provides a heat dissipating device 
comprising a heat sink, a first set of fins, a second set of fins, a third set of fins 
and at least one heat pipe. The heat sink has a thermal conductive block 
embedded therein and a through hole exposing the thermal conductive block 

10 from a top surface of the heat sink. The first set of fins stacked with each other 
along a vertical direction over the heat sink. The second set of fins is integrated 
by a plurality of vertically extending fins disposed between the heat sink and the 
first set of fins at a first side of the through hole. The third set of fins is 
integrated by a plurality of vertically extending fins disposed between the heat 

15 sink and the first set of fins at a second side of the through hole. The second 
and third sets are disposed on the heat sink at two opposing sides of the through 
hole. The heat pipe comprises a vertical extension across the first set of fins and 
a horizontal extension underneath a bottom of the first set of fins, and the 
horizontal extension is inserted into the through hole in contact with the thermal 

20 conductive block. 

Preferably, the second set of fins has a curved shape. The device may 
further comprise a fan operative to generate wind along a direction parallel to 
each fin of the first set of fins, and a wind mask covering two side surfaces of 
the heat dissipating device parallel to the wind direction. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

These, as well as other features of the present invention, will become 
apparent upon reference to the drawings wherein: 
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Figure 1 shows an exploded view of a conventional heat dissipating 
device; 

Figure 2 shows an exploded view of a heat dissipating device provided by 
the present invention; 
5 Figure 3 shows a perspective view of the heat dissipating device as shown 

in Figure 2; 

Figure 4 shows a top view of the heat dissipating device as shown in 
Figure 2; 

Figure 5 shows a front view of the heat dissipating device as shown in 
10 Figure 2; 

Figure 6 shows a cross-sectional view of the heat dissipating device as 
shown in Figure 2; 

Figure 7 shows an exploded view of an assembly of the heat dissipating 
device as shown in Figure 2 and a fan; 
15 Figure 8 shows a perspective view of the assembly as shown in Figure 7; 

Figure 9 shows a top view of the operation of the assembly as shown in 
Figure 7; and 

Figure 10 shows a side view of the operation of the assembly as shown in 
Figure 7. 

20 DETAILED DESCRIPTION OF THE INVENTION 

Figures 1 and 2 depict an exploded view and a perspective view of an 
integrated heat dissipating device provided by the present invention. As shown, 
the heat dissipating device 10 is applied to a central processing unit and includes 
a heat sink 1, a firs set of fins 3, a second set of fins 5 and a heat pipe 4. 
25 The heat sink 1 has a planar configuration and is preferably made of good 

thermal conductive material such as aluminum. A through hole or opening 10 is 
formed in the heat sink 1, while a part of the bottom surface of the heat sink 1 is 
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recessed to form a receiving slot 12 which is aligned under the opening 11. A 
thermal conductive block 2 is embedded in the heat sink 1 at the receiving slot 
12. Preferably, the thermal conductive block 2 is fabricated from material with 
thermal conductivity better than that of the heat sink 1. Therefore, when the 

5 heat sink 1 is fabricated from aluminum, the thermal conductive block 2 can be 
formed of copper, for example. Thereby, when heat dissipating device 10 is 
applied to a central processing unit by attaching the heat sink 1 on the central 
processing unit, a direct contact between the central processing unit and the 
thermal conductive block 2 is obtained. 

10 The first set of fin 3 includes a plurality of planar fins 32 stacked with 

each other along a vertical direction. In other words, the first set of fin 3 
including a plurality of horizontally extending fins 32. The neighboring fins 32 
may be adjacent to each other or spaced with each other by a predetermined 
space. Preferably, the fins 32 are formed of thermal conductive material such as 

15 copper, for example 

The second set of fins 5 includes a plurality of vertically extending fins 5 1 . 
As shown in Figure 2, the fins 5 are stacked along a horizontal direction to form 
a curved integrated set of fins 5, which is preferably mounted to the top surface 
of the heat sink 1 as shown in Figure 4. In one embodiment of the present 

20 invention, the heat dissipating device 10 may further include a third set of fins 
5' that comprises a plurality of horizontally extending fins 51' aligned with each 
other along a horizontal direction to form the strip-like integrated set of fins 5'. 
Similar to the second set of fins 5, the third set of fins 5' is mounted to the top 
surface of the heat sink 1. Preferably, the second and third set of fins 5 and 5' 

25 are arranged at two sides of the opening 1 1 . 

In this embodiment, the heat dissipating device 10 includes a pair of L- 
shape heat pipes 4. Each of the heat pipes 4 includes a horizontal extension 
serving as a heat absorption portion 41 and a vertical extension serving as a heat 
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dissipating portion 42. As shown, the heat absorption portions 41 are disposed 
under the first set of fins 3, while the heat dissipating portions 42 extend across 
the first set of fins 3. To allow the heat dissipating portions 42 extending across 
the first set of fins 3, holes 31 are formed through each of the fins 32. As shown 
5 in Figures 2 and 4, the first set of fins 3 are mounted on the second and third 
sets of fins 5 and 5' with the heat absorption portions 42 of the heat pipes 4 
aligned with the opening 1 1 . Therefore, the heat absorption portions 42 of the 
heat pipes 4 are embedded in the heat sink 1 to obtain a direction contact with 
the thermal conductive block 2. Each heat pipe 4 further comprises a curved 

10 portion 43 interconnecting the heat absorbing portion 41 and the heat dissipating 
portion 42. The height of the curved portions 43 depends on the heights of the 
first and second set of fins 5 and 5', such that the heat absorption portions 42 
can be embedded in the opening 1 1 and directly contact the thermal conductive 
block 2 as shown in Figures 5 and 6. 

15 As shown in Figures 7 and 8, the heat dissipating device 10 may further 

comprises a fan 6 and a wind mask 7 for mounting the fan 6 to a planar side 
surface of the first set of fins 3. The wind mask 7 includes a top surface and 
two opposing side surfaces extending perpendicularly from two opposing edges 
of the top surfaces. Therefore, by fit the heat dissipating device 10 over the first, 

20 second and third sets of fins 3, 5 and 5\ two opposing side surfaces of the first 
set of fins 3 are masked thereby. As shown, the masked side surfaces are 
perpendicular to the side surface on which the fan 6 is mounted. That is, the 
masked side surfaces are perpendicular to wind blowing direction of the fan 6, 
such that unwanted turbulence or circulation of the wind generated by the fan 6 

25 is avoided. Further, as the wind blowing direction is parallel to the fins 32, such 
that heat accumulated in the first set of fins 3 can be quickly dissipated. 

Referring to the operation status as shown in Figures 9 and 10, the heat 
generated by the central processing unit is absorbed by the thermal conductive 
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block 2, and the heat absorption portions 42 of the heat pipes 4 effectively 
absorb the heat and delivered to the first set of fins 3 via the heat dissipating 
portions 4L In addition, the heat absorbed by the heat sink 1 is also absorbed 
by the second and third sets of fins 5 and 5\ With the aid of the fan 6, and the 

5 curved shape of the second set of fins 5, heat will be instantly dissipated. 

According to the above, the present invention uses the concept of driven 
array antenna to generate half-wave antenna members spaced from each other 
by slots to increase bandwidth of frequency domain. The simple structure 
successfully establishes an omni-directional radiation field with improved 

10 bandwidth. This disclosure provides exemplary embodiments of the present 
invention. The scope of this disclosure is not limited by these exemplary 
embodiments. Numerous variations, whether explicitly provided for by the 
specification or implied by the specification, such as variations in shape, 
structure, dimension, type of material or manufacturing process may be 

15 implemented by one of skill in the art in view of this disclosure. 
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